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YOSHIKAWA And KOGI good practices with active involvement of both workers and employers. 1, 2 These programs commonly use practical tools such as good example photo sheets, actionchecklists, and group work methods. The participatory approach improving working conditions and workplace environment is widely applied for the solution of OSH issues in various employment conditions in Japan. 3 In previous studies, the approach was identified as an effective and practical method for promoting comprehensive risk management involving both workers and employers. 4, 5 However, many articles about the outcomes of workplace environment improvement considered only the results of improvements, such as whether a safer and healthier work environment was achieved or OSH issues were addressed in participatory programs. 4, [6] [7] [8] [9] [10] [11] [12] [13] [14] In contrast, as seen in the Community-Based Participatory Research (CBPR), findings in effective methods for solving community's health issues have been accumulated and the multifaceted evaluation systems are developed. 15 In addition to the resolved health issues, CBPR also usually focuses on competency development of the whole communities and the residents and describes the dynamic outcomes which are being disseminated over the whole community areas. 16 The aim of the participatory approach for improving workplace environment was therefore not limited to simply improving workplace environments. In the process of the participatory approach, workers may achieve dynamic changes such as self-enlightenment and mutual support in the workplace through direct participation in activities and solving issues by using practical tools and group work methods. The approach thus increases awareness and competencies of all workers and creates a positive atmosphere in the workplaces. Therefore, it should be possible to clarify components of the outcomes obtained from participatory approaches. This can be achieved by focusing on the components of the viewpoint and structure of an evaluation such as the awareness and behavior of workers, and changes in relationships among the workers in addition to the results of the improvement or solutions of OSH issues by the workplace environmental improvements.
Workers selected to play the role of the key persons in the participatory approach program are called facilitators, and their main function is to sustain the initiative for planning and implementing the participatory work improvement programs and evaluating the outcomes. There are many studies that addressed the roles of the facilitators in the participatory workplace environment improvement programs. [17] [18] [19] [20] [21] [22] However, very few of them mention the changes which occurred to the facilitators as a result of taking part in the participatory approach. The facilitators play critical roles in these programs by their competencies in the participatory approach. In clarifying the viewpoint and components of the evaluation, the outcome of the facilitators will enable us to set a framework that promotes the workplace environment improvement more effectively and provide practical support for the facilitators. This knowledge of the outcomes is deemed to be the key components for identifying the necessary support that OSH professionals provide in order to promote the participatory workplace environment improvement, and to contribute toward raising the quality level of OSH activities. The purpose of this study was to determine changes in awareness, behavior, and relationships among facilitators who were involved in facilitating the conduct of the participatory workplace environment improvement programs and to examine the outcome components of facilitators as a result of their involvement in the participatory program. The relationships of these outcome components to associations with various factors were discussed.
| METHODS

| Study design
The present study applied a cross-sectional design. An anonymous self-administered questionnaire survey was conducted from November 2013 to April 2015. A questionnaire designed by the researchers was used in this study. The conceptual framework of the outcomes of the facilitators was set as the hypothetical model. 23 Components of the outcomes were clarified and the factors associated with the outcomes were examined by statistical analysis. The Research Ethics Review Board of the St. Luke International University approved the study procedures (No.13-042). The aims and procedures of this study were explained in the questionnaire and consent was obtained from each participant when completing the questionnaire.
| Subjects
The participants of the study were facilitators working at the workplace that was implementing the participatory work improvement programs within three months. These participants were recruited through networking processes by the authors. There are some recommendations regarding the minimum necessary sample size range such as from n = 100 24 to n = 250. 25 Similarly, recommendations regarding the proper factor-to-variable ratio ranged from 3 to 6 25 to at least 10. 26 Hair et al 27 proposed at least five cases for each item should be needed for exploratory factor analysis (EFA). Before collecting data, our goal was recruiting a total of 72-120 participants.Although we collected a total of 89 data sets, we were unable to collect more than the desired number of participants from our network in the research period. We sent the questionnaire to 89 workplaces of three organizations that accepted the research approval. The participants from these organizations were local administration employees engaged in office work or technical services for community residents. Of the 89 subjects contacted, 85 responded (a response rate of 95.6%). Two subjects who did not give full answers of the 24 items of facilitators' outcomes were not included in the study. Eighty-three responses were analyzed in the study (a valid response rate of 93.3%).
| Concepts and measurement tools
for the research
| Background of the participants
The background of the participants included personal factors and workplace-specific characteristics. The background factors of the facilitators and their workplaces were taken into consideration in the research. With regard to personal factors, questions were asked about the age, gender, years of experience, occupation, job position, marital status, and whether they had children.
For the specific characteristics of the workplace, facilitators were asked about the size of the workplace (number of workers), average overtime hours, and atmosphere in the workplace such as relationships with colleagues and the work environment. The atmosphere in the workplace was assessed by a part of the New Brief Job Stress Questionnaire 28 (New BJSQ) by considering related elements such as workplace social capital and work environment. These items were scored on a 4-point Likert Scale. The validity and reliability of the New BJSQ have been supported. 
| Program factors
Relevant program factors were assessed by a 5-point Likert Scale ranging from 1 (never) to 5 (agree) about involvement and satisfaction of the workplace environment improvement program. The program factors included the number of years for implementation in the workplace environment improvement program and how many cases and what measures for workplace environment improvement were applied as well as the contents and quantity of achievements gained.
| Outcome variables
The obtained outcomes were categorized into two types: those obtained by the participatory approach, and the others obtained directly from the various aspects of their involvement in the workplace environment improvement processes. The outcomes for the facilitators were measured by the changes in facilitators' awareness and behavior concerning health and safety, and changes in relationships concerning the following five subordinate concepts. The facilitators' outcomes thus consisted of five categories and 24 items based on a previous study. 23 These items, that were extracted from the qualitative study 23 , were scored on a 4-point Likert Scale ranging from 1 (disagree) to 4 (fully agree). The outcomes resulting from workplace environment improvement were measured by using a 5-point Likert Scale about the sense of problem solving in the workplace improvement program. Also, work productivity, job satisfaction, and physical and emotional health status were assessed. Work performance and job satisfaction were assessed by a part of the New BJSQ 28 realization of creativity and job satisfaction.
These items were scored on a 4-point Likert Scale. The facilitators' physical and emotional health was analyzed by the Medical Outcome Study 8-Item Short-Form health Survey (SF-8™). 29 SF-8™ was used to assess the health-related Quality of Life (QOL). The questionnaire consisted of eight items, which had eight subscale scores, such as physical functioning, role physical, bodily pain, general health perception, vitality, social functioning, role emotional, and mental health. The response to each item was scored by norm-based scoring based on a national standard value, which was calculated by score distribution of the public, and then converted into subscale scores. In addition, the results obtained by means of the physical component summary and the mental component summary, which indicated physical and mental QOL, respectively, were calculated by a regression equation based on each scored item.
| Data analysis
The responses obtained were analyzed by applying statistical analysis packages IBM® SPSS® Statistics 21.0. Two-tailed significance for analysis was set at P < 0.05. Before performing the factor analyses, quality control for the dataset was provided by using the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. The corresponding KMO values were 0.889, indicating the sampling was adequate. The EFA on 24 items of the facilitators' outcomes was used to determine outcome elements of the facilitators and improvement results in the participatory workplace environment improvement. An eigenvalue more than one was set as the criterion for factor extraction. One item (item 4: I feel the workplace is safer and better after solving issues) was dropped because of low factor loading (<0.4). Then, another EFA was conducted with the remaining 23 items.
Then Cronbach's α was calculated to confirm internal consistency. The Cronbach's alpha coefficient was 0.95 for the 23 items. The coefficients for each subscale were 0.93, 0.90, 0.83, and 0.84 for factor 1, 2, 3, and 4, respectively. The internal consistency coefficients were good at acceptable levels.
The relationship between those elements which influenced the outcomes was taken into account by means of hierarchal multiple regression analysis. This hierarchical multiple | YOSHIKAWA And KOGI regression analysis was performed with the simultaneous forced entry method by adding independent variables in multiple steps to observe the standardized regression coefficient β and the adjusted coefficient of determination (adjusted R 2 ).
A variable for personal factors and workplace-specific factors was entered for model 1. For model 2, related program factors were entered (i.e., years for introduction of the participatory programs, involvement, satisfaction, and number of improvements). Regarding model 3, the following set of outcomes for workplace environment improvement variables were entered: sense of solution for OSH issues, the work productivity, job satisfaction, and the health-related QOL. All variables inputting to the regression analyses had no missing data so that complete case analysis was applied.
3 | RESULTS 3.1 | Demographic characteristics of the study subjects Table 1 shows demographic characteristics of the participants. The average age was 47.2 ± 8.2 years, and more than 80% of the facilitators were male. About 64% of the facilitators were at a chief position, and other facilitators were sub-managers (18.1%), staff members (15.7%), and workplace-level managers (1.2%). The mean years of experience at the workplace of the participants was 8.8 ± 11.4 years, and their years of experience as a facilitator amounted to 1.6 ± 1.4 years. The mean years of the introduction of the workplace environment improvement program in the participants' workplace were 1.7 ± 1.6 years, and 51 workplaces were at the first year of the introduction of the workplace environment improvement program (61.4%). In these programs, facilitators were usually recommended to make one to three improvement action plans. In this study, about 80% of the facilitators planned and implemented either one, two, or three improvement plans.
In total of 167 improvements, 89 cases were classified in the categories of work methods, 31 cases were related to communication, 29 cases were about work environment, each eight cases concerned mutual support and access to care, and two cases were related to working schedules.
| Outcomes for facilitators of workplace environment improvement applying a participatory approach
The result of this factor analysis was shown in Table 2 . The outcomes for the facilitators consisted of four sub-concepts. Factor 1 consisted of 10 items and was labeled "knowing practical ways and strategies to ensure full participation." Factor 2 consisted of five items and was labeled "building confidence and self-development." Factor 3 consisted of three items and was labeled "improvement of sensitivity concerning health and safety risks." Factor 4 consisted of five items and was labeled "gaining better-than-expected results based on developing relationships with workers."
| Associations with various factors related to outcomes of facilitators
To identify factors affecting facilitators' outcomes, a hierarchical multiple regression analysis was performed (Table  3-6) .
The major related factors (and β) of the "knowing practical ways and strategies to ensure full participation" were sense of solution for OSH issues (0.32) and realization of creativity (0.42) with an explanatory power of 47.6% (Table 3) . In Model 1, among background of the participants, the number of years of experiences as a facilitator (0.28) was found to have significant associations, with an explanatory power of 5.7%. When program factors were entered for Model 2, the results were insignificant.
The major related factors (and β) of the "building confidence and self-development" were involvement (0.30) and realization of creativity (0.45) with an explanatory power of 54.1% in Model 3. In Model 1, among background of the participants, the number of years of experiences as a facilitator (0.35) had a significant association, with an explanatory power of 10.4%. When the program factors were entered for Model 2, involvement (0.42) had a significant association, with an explanatory power of 33.7% (Table 4) .
The major related factor (and β) of "improvement of sensitivity concerning health and safety risks" was realization of creativity (0.44) with an explanatory power of 38.7% for Model 3. In Model 1, among background of the participants, years of experiences as a facilitator (0.29) were significantly associated with an explanatory power of 8.5%. When program factors were entered for Model 2, the results were insignificant (Table 5) . Table 6 shows the major related factor (and β) of "gaining better-than-expected results based on developing relationships with workers" was realization of creativity (0.46) with an explanatory power of 30.2% in Model 3. When the background of the participants and program factors were entered for Model 1 and 2, the results were insignificant.
| DISCUSSIONS
This study was aimed to clarify the outcome components of facilitators as a result of their actions in workplace environment improvement applying the participatory approach and to examine their associations with various factors. We investigated the relationships with the attendants, program factors and related outcomes as a result of workplace environment improvement, by examining the characteristics of the facilitators' outcomes confirmed as a result of this study.
| Characteristics of the outcomes relevant to the facilitators
In the study, the outcomes for the facilitators were found to consist of four concepts. Based on these findings, it is suggested to examine the characteristics of the facilitators' outcomes in the use of participatory approaches. Among the previous studies concerning the roles of the facilitators, several studies have already reported the situations in which workplace safety and health issues were resolved as results of the improvements. [6] [7] [8] [9] [10] [11] [12] [13] [14] However, few studies have focused on the underlying aspects such as outcomes resulting from the use of a participatory approach. 23 It is considered that our study is different from other previous studies in this aspect. In the hypothesis model 23 , the outcomes relevant to the participatory approach consisted of five concepts. As a result of the factor analysis conducted, however, we confirmed that the facilitators' outcomes consisted of four factors. The two concepts of the hypothesis model such as "building relationship with workers" and "gaining better-than-expected results" were extracted each as an integrated factor. This was because the facilitators within the roles of promoting workers' involvement 21, 22 focused on encouraging a strategic approach with the continual actionoriented process taken by workers and managers as well as the consensus building through each participatory workplace environment improvement program. It is assumed that these outcomes including the strategic aspect with the role of a facilitator who acted to involve workers may relate to the initiative based on good relationships with workers. We confirmed the factor structure for all these items, as indicated by the satisfactory Cronbach's alpha coefficient. Accordingly, as shown by the results, the characteristics of the facilitators' outcomes as those of a key person of the participatory programs may compare the following three aspects; changes of awareness and behavior as facilitators, achieving better results, and strategic attitude. The facilitators thus undertake risk management for safety and health at the workplace through participatory workplace environment improvement programs. 5, 20 This experience may lead to improving practical skills for facilitating the workplace environment improvement steps. And facilitators' outcomes as a new concept suggest that they integrate changes in the relationships among workers with a view to achieving better results. While playing the role of the facilitators, the facilitators as a general practice strengthened the relationships among workers through increasing communication such as opportunities to introduce the workplace environment improvement program and conduct group discussions at the workplace. It is suggested that the facilitators promote better results so that the workers change to take positive reactions and accept the work improvement as a result of the facilitators' strategic approach. On the other hand, the process of EFA one item was dropped because of low factor loading. The item for feeling of achievements related to the program resulting in a safe and healthy workplace may be necessary for continuing workplace environment improvements for a long period. As a result of work improvements programs, facilitators might notice the need to improve relationships among colleagues more explicitly than solving safe and health problems at a less experienced workplace. The participants of this study had relatively little experience as facilitators. Therefore, it is necessary to consider following the differences and changes in outcome by years of experience in the future. Furthermore, workers are encouraged to accept work improvements in the affirmative with increased positive changes in relation to their facilitators. These findings are the same as in the previous studies. In the findings of CBPR, 16 it is pointed out that the outcomes by CBPR were closely associated with changes of awareness, such as changes in participants' motivation and recognition, and the outcome for capacity building. The present study showed that participatory programs led to the same outcomes as those for CBPR.
T A B L E 2 Exploratory factor analysis of the outcomes for facilitators
| Factors related to the impact for the facilitators' outcomes
The result of a hierarchical multiple regression analysis indicated that the outcomes for facilitators were significantly associated with the facilitators' involvement in the program factors and two factors relevant to the outcomes for the workplace environment improvement such as sense of solution for OSH issues and realization of creativity. These findings are consistent with the previous papers that also confirmed the roles of the participatory approach in supporting participants' empowerment 21, 23 and productivity increase. 11, 31 However, the results of the present study are important as they emphasize the facilitators' outcomes as key elements in the participatory workplace environment improvement programs. Kolb proposed the Experiential Learning Model 32, 33 indicating that people would learn best through experience. Kolb's effective learning model is seen relevant when a person progresses through a cycle of four stages: (a) having a concrete experience; (b) observation of and reflection on that experience; (c) formation of abstract concepts and conclusions; and (d) use of these stages for testing the hypothesis in future situations. 33 The work improvement program is a learning process through subsequent improvement activities. Therefore, facilitators taking part in the program could accumulate experience by active involvement, which should make it possible to promote growth and confidence as facilitators in the experiential learning cycle. It might be that even if the number of years experience as facilitators are short, their active participation in workplace environment improvement could increase the facilitators' outcomes. In the process of a participatory workplace environment improvement program, adequate support systems might be required to enhance facilitators' involvement and promote positive learning. Morever, "sense of solution for OSH issues" in outcomes resulting from workplace environmental improvements was associated with "knowing practical ways and strategies to ensure full participation." An increased sense of solving the problem that a safer and healthier workplace was realized by improving the workplace environment may be mentioned as a successful experience for the facilitators. Through these successful experiences, the facilitators may be able to enhance self-efficacy, and there is a possibility that their awareness of the need to continue the participatory workplace environment improvement program is enhanced. Bandura shows resilience relevant to self-efficacy as follows; mastery experiences, vicarious experiences, verbal persuasion, and emotional and physiological states. 34 The successful experiences of workplace environment improvement activities undertaken with workers' initiative may incorporate various experiences such as sharing good practices at each workplace and small group discussions repeated while emphasizing a positive attitude 35 as verbal persuasion. Such experiences also include many elements that may enhance self-efficacy in the process of the workplace environment improvement program. It has been suggested that the facilitators' outcomes promote the outcomes for the workplace environment improvement program, and that devising various strategies for continuing activities could be strengthened by the sense of solutions and success experiences of workplace environment improvement. It is important that these outcomes could also contribute to productivity increase.
| Limitations of the study
This study has several limitations. First, this study was a cross-sectional study with a small number of participants and industry settings. It was difficult to explain the cause-and-effect relationships among the variables and temporal changes of the examined conditions. It appears necessary to analyze the effect of experiences years of facilitators and the differences among well experienced and less experienced facilitators. Second, all the outcomes in this study were measured by self-reporting, which may be affected by the perception of the participants. Third, the workplaces of this study were conducting the study-related processes in a relatively short term after introducing these programs. Since the participatory workplace environment improvement programs emphasize continuous activities as a step-by-step approach, it is necessary to further conduct research for the long-term outcomes with comprehensive viewpoints of program evaluation.
| CONCLUSIONS
In this present study, the outcomes for facilitators consisted of the following: "knowing practical ways and strategies to ensure full participation," "building confidence and self-development," "improving safety and health-risk sensitivity," and "gaining better-than-expected results based on developing relationships with workers." The outcomes for facilitators were significantly associated with years of experiences as a facilitator, facilitators' involvement, the sense of solution for OSH issues, and realization of creativity. It is suggested that the role of a facilitator dynamically changes through a participatory work improvement program as a key person in the workplace. Supporting acting facilitators' initiatives in the process of participatory programs, as well as promoting the active involvement of workers and managers were considered useful for effective implementation workplace environment improvement programs.
